Primary structure of a ribonuclease from porcine liver, a new member of the ribonuclease superfamily.
In most tissues, ribonucleases (RNases) are found in a latent form complexed with ribonuclease inhibitor (RI). To examine whether these so-called cytoplasmic RNases belong to the same superfamily as pancreatic RNases, we have purified from porcine liver two such RNases (PL1 and PL3) and examined their primary structures. It was found that RNase PL1 belonged to the same family as human RNase Us [Beintema et al. (1988) Biochemistry 27, 4530-4538] and bovine RNase K2 [Irie et al. (1988) J. Biochem. (Tokyo) 104, 289-296]. RNase PL3 was found to be a hitherto structurally uncharacterized type of RNase. Its polypeptide chain of 119 amino acid residues was N-terminally blocked with pyroglutamic acid, and its sequence differed at 63 positions with that of the pancreatic enzyme. All residues important for catalysis and substrate binding have been conserved. Comparison of the primary structure of RNase PL3 with that of its bovine counterpart (RNase BL4; M. Irie, personal communication) revealed an unusual conservation for this class of enzymes; the 2 enzymes were identical at 112 positions. Moreover, comparison of the amino acid compositions of these RNases with that of a human colon carcinoma-derived RNase, RNase HT-29 [Shapiro et al. (1986) Biochemistry 25, 7255-7264], suggested that these three proteins are orthologous gene products. The structural characteristics of RNases PL1 and PL3 were typical of secreted RNases, and this observation questions the proposed cytoplasmic origin of these RI-associated enzymes.